Abstract-
Introduction
Hand Gesture Recognition (HGR) is a very popular and effective way used for the human machine communication. It has been used in many applications including embedded systems, vision based systems requires no glove, sensors or color strips to detect the fingertips. The only assumption is that user will show the hand to system, facing the palm to the system while the direction of hand is not restricted. User is free to show hand in any direction as naturally hands move. This paper also present a figure cropping method based on hand size, which will fasten the further process as the processing pixels would be reduced after cropping. This paper is the extended version of our work published as [13] . Figure 1 describes the block diagram of the process. 
Background work
A lot of work has been done in this area for dynamic hand gesture recognition using fingertip detection. A survey on fingertip based methods could be found out in [3] .
There are several limitations in existing approaches. Garg [5] used 3D images in his method to recognize the hand gesture, but this process is complex and also not time efficient. The Processing time is one of the very critical factors in real time applications [11] . Aznaveh [1] presented a RGB vector based method for skin detection in images. assumed that the hand is always pointing upward to get precise localization. 
Approach to fingertips detection

Skin Filter
A HSV color space based skin filter would be used on the current image frame for hand 
Wrist End Detection
To crop the image, we need to find out the direction of hand and wrist end. First of all an intensity histogram of the binary silhouette would be formed. Histograms functions are:
Here imb represents the binary silhouette and m, n represents the row and columns of the matrix imb.
To find the direction of hand, after a 4-way scan of image, we choose the maximum value of "on" pixels coming out of all scans ("1" in the binary silhouette). it was noted that maximum value of "on " pixels represents wrist end and opposite end of this scan end would represent the finger end. Figure 3 shows the scanning process.
The yellow bar showed in figure 3 corresponds to the first "on" pixel in the 
Hand Cropping
Hand cropping minimizes the number of pixels to be taken into account for processing which leads to minimization of computation time. In the histogram generated in section 2.2, it was observed that at the point where wrist ends, a steeping inclination of the magnitude of the histogram starts as shown in figure 4 , whose slope, m can be defined as: 
Conclusions
Here we have discussed a fast and efficient method for fingertips detection which will be used in our project "Controlling the robot using hand gesture". In this project user will pass controlling information to robot using hand gestures. The contribution by this paper is that user is free to show his hand in any direction, only palm should face the camera. The fingertips would be detected irrespective of user orientation. The
Movement of user"s finger will control the robot hand and its working, by moving hand in front of camera without wearing any gloves or markers.
